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An All-Union Conference on Hlectro-Painting and Radiant-Heat 
Drying of Parts in Engineering 
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erection and testing of an experimental installation 
for electro-lacquering of galoshes. Ingineer 
M.G.Belokon' reported experimental work on electrostatic 
painting of wood. Doctor of Physical and Mathematical 
Sciences Ye.M. Balabanov explained the physical basis of 
electrostatic painting. Doctor of Technical Sciences 
2.D.lebedev described the physical basis and methods of 
heet exchange in radiant-heat drying. Engineer 
Ye.N.Vladychina showed how the best conditions of 
electrostatic painting may be determined: she gave the 
results of a study of methods of painting products with 
Sharp edges that form pusitive corona. Engineer 
M.A.Slutskaya described electrostatic painting and 
Engineer A.P.Alekseyev compared the different methods. 
Engineer A.M.Fradkin reported on the technique as 
applied to painting electric motors and Engineer 
L.I.Rozno recounted its use in an automobile works. 
Similar reports on production experience were given 

by Engineer V.P.Utkin (tractor engine manufacture ), 

by Engineer M.B.Kravchenko (bicycle manufacture) and 
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Candidate of Chemical Sciences L.Yu.Kurtts (small 
instrument parts). Engineers M.I.. fety4in and 
V.Z.Gurevich reported their experience with radiant- 
heat drying of paint. Engineer A.G.Ryakin described 
the successful operation of a complex conveyor line for 
electrostatic painting of agricultural machine parts 

H with subsequent radiant—heat drying. Engineers 

M.N.Livshits and G.S.Nezhinskaya gave further accounts 

of the electrostatic technique. At the conference a 

number of recommendations were made about technical and 

; crganisational measures that could be used to extend 

j electrostatic painting and radiant-heat drying. 
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FRADKIN, A.M. 

Mechanization and automation of painting and impregnation and 

drying sections in electric machinery manufacture. Lakokras.mat. 

4 ikh prim. no.2:62-65 '62, (MIRA 15:5) 
(Electric machinery industry)(Paint machinery) (Automatic control) 
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FRADKIN, A. YE., Engineer 


"Effect of Temperature Conditions of Baking High-Voltage Porcelain on Its Mechanical 
and Dielectric Properties." Thesis for degree of Cand. Technical Sci. Sub 22 May 50, 
Moscow Crder of Lenin Chemicotechnological Inst imeni D. I. Medeleyev 
Summary 71, 4 Sep 52, D 
1950. From V 


Presente oS 
oskya, Jan-Dec 1950 
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GINZBURG, David Borisovich, doktor tekhnicheskikh nauk; DELIKISHKIN, Sergey 
Nikolayevich, kandidat; tekhnicheskikh nauk; KRODOROV, Yevgenty 
Tosifovich, kandidat tekhnicheskikh nauk; CHIZHSKIY, Anatoliy 
Fedotovich, kandidat te}hnicheskikh nauk; ZIMIN, V.N., dotsent; 
retsenzent; KUZYAK, V.4., dotsent, retsenzent; NOKHRATYAN, K.A., 
kandidat tekhni cheskt ih nauk, retsenzent; IvAHOY, A. H., dotsent, 
retsenzent [deceased]; BUDNIKOV, P.P., redaktor; ER > 
kandidat tekhnicheskikh nauk, nauchnyy redaktors GOL' DRNEERG, L.6., 
inzhener, nauchmy redaktor; GIBZAROVA, I.L., redaktor; GLADKIKH, W.3, 
tekhnicheskiy redaktox 


{Prunaces and driers in the silicate industry] Pechi i sushile 
silikatnoi promyshlennosti. Isd. 2-08, perer. Pod red. P.P.Budnikova. 


Moskva, Gos. izd-vo lit-ry po stroit. materialam, 1956. 455 p. 
(MIRA 10:3) 
1. Deystvitel'nyy chlen Akademii nauk USSR (for Budnikov) 
(Kilns) (Clay industries) 
(Drying apparatus) 
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FRADKIN, A.Ye., kandidat tekhaicheskikh nauk, 


_ oc meget eh a SovesaetaRen 
Study of the tunnel kiln of the "Proletarii® plant. Vest.elektro- 
prom. 28 no.2:50~56 F '57, (MIRA 10:3) 


1. Goswiarstvennyy issledovatel skiy elektrokeramicheskiy institut, 
(Kilns) (Insulating materials) 
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_Fradkin, A-Ye. (Cend.Tech.Sei.), Kuznetsova, M.S. (Cand.'Tech-Sci.) 


& Genin, L.G. (Engineer) 


Residual stresses in porcelain insulators. (Ostatochnyye napryazheniya 
v farforovykh izolyatorakh) 


Veatnik Elektropromyshlennosti, 1958, No.2, pp. 37-42. (USSR) 


Internal stresses in materials are classified into three groups, but 
the article is concerned only with the first of these, namely, 
temperature stresses during cooling. It is possible to calculate 
temperature stresses in metallic bodies of simple shape, but little 
work of this kind has been done on porcelain. The difference between 
temporary and residual stresses is explained. The method of 
determining residual stresses is explained. The method of determining 
residual stresses in porcelain specimens was adapted from metallurgical 
methods that have been described in the authors' earlier work. One of 
these methods is the ring method, which is used to determine the 
stressed condition of hollow cylinders and rings. External (or 
internal) layers are successively removed and measurements are made of 
the changes in the internal (or external) diameter. The internal 
stresses can be calculated from these changes. The rod method was 
developed by Prof. N.N. Davidenkov. Here one surface of a rectangular 
cylinder is ground off in layers. The resulting deformation of the 
opposite side of the block is measured and the stresses are calculated. 
Stress diagrams for the speciments are then constructed. 
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When the porcelain speciments are cooled in the hardening- 
temperature range at a apeed of the order of 450°C per bour, 
compressive stresses of some 80 kg/om® are set up near the surface and 
tensile stresses of the order of 40 kg/om® occur near the contre. 

With slow cooling, at 5 - 10°C per hour over the same temperature 
range, there are practically no residual stresses. When cooling at 
the rate of 25°C per hour, which is common industrial practice, the 
tensile stress near tho surface of the speciments is about 20 kg/cm”. 
Residual stresses of thermal origin are always compressive near the 
surface, and the stress diagrams obtained indicate the existence of 
structural stresses. To establish the temperature interval in which 
stresses are set up, a number of porcelain rings were made and annealed. 
They were then subjected to various heat—treatments with different 
rates of cooling. The results of deformation measurements and the 
corresponding results of stress calculations are given in Figs. 1 & 2. 
Internal stress can be completely relieved by treatment at 1100°C, and 
stresses can be set up again by re-heating and relatively rapid 
cooling. It was then established that changes in the magnitude and 
sign of the residual stresses depend on the rate of cooling in the 
temperature range 800 -— 500°C. The development of tensile stress in 
certain cases was attributed to structural changes and in particular 
to modification of quartz. Insulator porcelain contuins up to 17% 
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Residual stresses in porcelain insulators. 1l0-2-11/22 
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of free quartz, which is converted from the Ato the B form on 
passing through the temperature of 573°C. Special experiments were 
undertaken to confirm this hypothesis. The results, given in Fig.3 
and Table 2, show that the effect is most marked when the quartz 
content is high, and is absent when the quartz content is very low. 
Hence, insulators with no residual stress can be made by appropriate 
heat-treatment, if the quartz content is kept very low. Another 
method of reaching low residual stresses is to adapt the heat~ 
treatment to the quartz content. The method by which temperature 
stresses are set up when porcelain products are cooled, is discussed 
in some detail. It is considered that residual stresses are unlikely 
to cause cracks during cooling because they reach their maximum value 
only when the temperature is uniform throughout the product, i.e. 

at room temperature. However, they may cause spontaneous cracking 
during storage, or in service. There are 2 tables, 4 figures, 

GIEKI. 2 literature references (Russian) 


Library of Congress, 
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FRADKIN, A.Ye., kand.tekin.navk; RUZLENELYUM, [.5., inzh, 

- Stabilization and remote control of the consumption of liquid fuel 

in industrial furnaces. Trudy GIEKI no.4:93-98 °66. (MIRA 15:1) 
(Ceramic industries--Equipment and supplies) (Kemote control) 
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FRADKIN, A.Ye.; KHLOPIN, G.M. 
Natural gas kilns in the insulation industry. Gaz.prom. 6 no.8: 
15-18 '61. (MIRA 14:10) 

(Gas, Natural) (Kilns ) 
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“Superhigh Frequency Antennas," (book) 647 pp. published ty the Publishing 
EKouse "Sovetskoye Radio" Moskva, 1957. 


NE 
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ZHDANOV, VeSe, inzh.; FRADEIN », BeM. »inghe 


Further improvement of navigation and power facilities in the 
Moscow Canal. Rech.transp. 18 no.l0:41-43 0 '59, 
(MIRA 13:2): 
(Moscow Canal) 
(Automatic control) 
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FRADKIN, B. M., Engineer Cand. Teeunical Sci. 
"Ferromagnetic Ball in a Magnetic Field and Some Problems of the Theory 
of Magnetic Dielectrics." Sub 8 Jun 51, Moscow Crder of Lenin Power 
Engineering Inst imeni V, M. Molotov 


Dissertations presented for science and engineering degrees in 
Moscow during 1951. 


SO; Sum. No. 480, 9 May 55 
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USSR/Engineer ing - Power Stations 


Apr 51 


"Measures Against Ground Ice and Floating Ice in 
Water Channels of Hydroelectric Power Stations," 
B. M. Fradkin, L. S. Kuskov, Engineers 


"Gidrotekh Stroi" No 4, pp 14-16 


Describes numerous cases of frosting and clogging 
with ice of grates in feeding channels of many 
hydroelec stations during winter of 1950. Con- 
cludes that clogging of grates may occur in ma- 
Jority of stations located in the middle part of 
European USSR and suggests 2 preventive measures: 


197152 
‘USSR/Engineering - Power Stations (Contd) Apr 51. 


ap devices for heating the grates or removing § ~ 
ice from grates with steam or water under pres- . 
sure and devices for complete or partial lifting 
of grates. . 


CIA-RDP86-00513R000413520019-6" 


APPROVED FOR RELEASE: 06/13/2000 


20019-6 
"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R00041352 


FRAPKIN, BM, PA 241T92 


~UBER/Physice - Magnetodielectrics Jul/Aug 52- 


"Some Problems of the Theory of Magnetodielectrics," 
B. M. Fradkin,: Moscow Power Engr Inst imeni Molotov 


"Iz Ak Nauk, Ser Fiz" Vol 16, No kh, pp 481-497 


their permeability in variable fields and dielectric 
losses at low frequencies. Indebted to K. M. Poli- 
Vanov. 
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FRAD 
KIN, B.M., kandidat tekhnichenkiich nauk 


Ferromagnetic ball 
i 
00414395193 163, n & weak alternating magnetic field Trudy MEI 


(Electromagnetism) (Magnetic fields) (MERA 8:7) 
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POADKT, B, fe POLIVANOV, K, M, KATKGY, Hy G., SEUGAREV, Vv, Vv. (Hoscow) 


"To the Theory of Art 
baper presented 


ificial Mognetodielectric 
Sverdlovsk, USSR 


at the International Confe 
» 23-31 Mey 1956 


from Metellic powder," 
renee on Physies 


of Magnetic Phenomeno 5 


: 0 , | 520019-6" 
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LAPSHIN, ds. inzhener. ; NETUSHIL, A.V., doktor tekhnicheskikh nauk, 
professor; FRADKIN, 3.M, » kandidat tekhnicheskikh nauk, 


Selective heati 


ite. 
hg ina high-frequency electric field, Trudy MEI 


(MERA 10:1) 
1. Kafeina teordticheskikh osnoy elektrotekhniki. 


(Induction heating) 
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a 
Abs Jour; Rererat éhur ~ Fizika, No 5, 1957, 12115 


Author : Lapshin, M.S., Fradkin, BM. 

Inst - = Sian Oem 

Title : Measurement of Characteristics of Glass and of Adhesive 
Films in High Frequency Fields, 


Orig Pub: Tr. Mosk. energe in-ta, 1956, vyp. 18, 172-182 


Abstract : Measurements were made of the dielectric constant {f) 
and the loss angle (tan 4 ) of various substances with 
the aid of the Q-meter KV--1 with the temperature ranging 
from room temperature to 80 u. 150° and in the frequency 
range from 1.5 to 24 Mc. Specimens of plate glass, of 
continuously-rolled glass, of commercial rubber, and also 
Of adhesive film of 184% plastification at a moisture con- 
tent of 1% were all. measured. The investigated substance 
was introduced between the Plates of a capacitor, placed 
in a thermostatic oven. The capacitor was connected with 
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Abs Jour” : Ref Zhur ~ Fizika, No 5, 1957, 12115 


the Q-meter by means of a coaxial line, Taking two 
measurements (with and without the specimen), the values 
of C,. and were determined from derived formulas. The 
errors due to disregarding the effect of the coaxial 
line ere calculated, 
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Zurn. techn. fis, 26, fasc.5, 1048-1059 (1956) caRD 2 / 2 PA - 1327 


upon the sphere, H, - the field strength due to polarization of the not re- 
magnetized domain, H, ~ the field strength due to the polarization of the re- 
magnitized domain, En - the field strength due to eddy currents, Hy - coercitive 
force.Next, the field strength due to the polarization of matter and the field 
due to the eddy currents are computed. Now the equation of motion of the wave 
front of re-magnetization is written down and transformed. The process may be- 
gin with a negative value of A H anda may continue at the expense of the 
magnetizing effect of the not re-magnetized domain (which, at the beginning of 
the process comprises the entire sphere). Therefore a supporting exterior 
field is necessary for the maintenance of a totally magnetized state in a ferro- 


magnetic sphere. The dynamic characteristics of re-m netization are univocal 
in the case of arbitrary values of the parameters Hos J ( = magnetization of 
the matter), 7 ( = electric conductivity of the matter) and some other para- 
meters. The entire magnetic moment of the sphere consists of the magnetic 


moment M, which is due to eddy currents and the magnetic moment M, which is 


due to the polarization of the material of the sphere. Both moments are con- 
puted and discussed. 


INSTITUTION: Moscow MEL (probably = Moscow Electrotechnical Institute) 
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ZHDANOV, V.S., inzh.; FRADKIN, B.M., inzh.; YUDOY, M.F., inzh. 
Simplifying the starting circuit for synchronous motors of large 
pumping units. Elek. sta. 30 no.3:53-56 Mr '59, 


. (MIRA 1225) 
(Blectric motors, Synchronous) (Pumping mchinery) 
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NEYMAN, Leonid Robertovich; DESIRCHYAN, Kamo Seropovich; POLIVANOV, K.M., 
prof., retsenzent; FRADKIN, B.M,, dote., retsenzent; KUPALYAN, 
S.D., dots.» retgehaent; PERKOVSKAYA, G.Ye., red.; MUASHOVA, 
V.A., tekhn. red. 


[Laboratory mammal on electromagnetic fields] Rukovodstvo k la- 
boratorii elektromagnitnogo polia. Moskva, Gos. izd-vo. "Vysshaia 
shkola," 1961, 219 p. (MIRA 15:4) 
(Electric engineering-~Handbooks, mauals, etc.) 
(Electric fields) (Magnetic fields) 
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FRADKIN, B.P. 


Zadachi Leningradskogo Opytnoge Slantseperegonnogo Zavoda, Goryuchiye Slantsy, 


1933, No. 1, 8. 
SO: Goryuchiye Slantsy #1934-35, - oe 
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Tunnel 'naya Feech' Dlva Shvelevaniye Clantas I frokneya feye Fesnice latelya 
Me Lsnz, Scryuchiye Slantsy, 1933, No 6,28 
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Goryuchiye Slantsy # 1934-35, TN .&71 
G .74 
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CHERNOZUBOV, S.A., inzh.; FRADKIN, B.P., inzh.; PELEVIN, V.M., inzh. 


Converting @ sand~lime brick plant to the production of 


. Stroi. mat. 10 no.6:24-27 Je '6d. 
large panels ro Peer 
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SO: LSTOFIS' KO. 32, 1949 
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BREKHOVSKIKH, Serafim Maksimovich;” FRADKIN, David Arkad'yevich; ISLANKINA, 
".F., redaktor; DMITRIYEVA, H.Ve, CORMNTUNOBELy redaktor. 


[Modern techniques in the manufacture of glass] Sovremennaia tekhnika 

stekol'noge proisvoistva. Moskva, Isd-vo "Znanie," 1955. 31 pe (Vae- 

sociuznoe obshchestvo po rasprostraneniiu politicheskikh 1 nauchnykh 

snanii, Ser. 4, no.10). (MIRA 8:5) 
(Glass mamfacture) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413520019-6" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413520019-6 


zo: 


SESE BY EES | Bete a ee 7 


BOF RADKIN, DLA. 
“ussRr/ Wiaceiiencdud ~ Conferences. 
Card 1/1 Pub. 104 - 12/11 
fathers. i Trading Ds Ke, 


Title | t Meeting on the extension of the exploitation and reduction of repair 
periods for glass furnaces 


‘Periodical 1! Stek. 1 ker. 2, 30 = 32, Feb 1955 
Abstract = Minutes are presented of the special meeting held in January 1955 at the 


Gomelsk Glass Plant at which the problems of extending the service life 
and reducing the repair periods of glass furnaces were discussed, 


Institutions sececs 
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82 
-Fradkin, E. A. Cand. Tech. Sei. 


Study of a Tunnel Kiln at the "Proletariy" Plant 
(Issledovaniye tunnel'noy pechi zavoda 'Pproletariy') 


Vestnik Elektropromyshlennost, 1957, No.2. 
pp.50-56 (USSR) 


In the manufacture of ceramics there is a strong 
tendency to use tunnel kilns which permit the use 
of conveyors. Three such kilns are installed in 
different insulator factories in the USSR. The 
Ceramic Institute in co-operation with the 
"Proletariy" Plant mastered the firing insulators, 
types AT] -329 and Wn -257, in a tunnel kiln but the 
results were not satisfactory because fuel con- 
spmption was high and the output low. 
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Study of a Tunnel Kiln at the "Proletariy" Plant 
(Issledovaniye tunnel'noy pechi zavoda 'Proletariy') 


This article describes a study of a tunnel kiln 
at the "Proletariy" Factory made with the object 
of establishing optimum conditions of operation 
when firing insulators (mostly type Hi! 7 35.) 


The oil fired kiln is 121 metres long 2.3 metres 


wide, 2.175 metres high and will hold 60 loaded cars. 
The cycle lasts 68 hours so that the throughput is 

21 cars per day. The number arrangement, the type of 
furnaces, and the air cicrulating system are 
described. 


A long term investigation of the kiln's 
operation was made under production conditions. 
Temperature distribution was investigated by 
placing thermocouples in the cars. 
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The products of combustion were analysed. The 
flue gases were analyzed and found to contain ex- 
cess oxygen. The temperature distribution within 
the kiln is presented in several graphs. 


It was found that in order to obtain high quality 
products correct gas conditions are even more 
important than temperature conditions. The CO 
content should be about 4 - 5% in the reducing 
zone, and there should be no incomplete combustion 
products in the oxidising zone. Considerable 
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temperature variations in the first part of the 
kiln were caused by air drawn from the inspection 
to the working channel. Much can be done to im- 
prove the temperature distribution by providing a 
free channel near the bottom and hindering the flow 
of hot gas around the sides of the cars. As a4 
result of this study the gas and temperature con- 
Card 4/5 ditions in the furnace were stabilized, and the 
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furnace has worked for a long time now with only 
1.5% of firing rejects. A considerable part of 
this success is due to stabilization of the fuel 
supply by the installing PPMtype regulators. 


The article contains 8 diagrams; there are no 
literature references. 
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AUTHOR FRADKIN, E.E. PA - 2686 
"GITLE The Particle With Spim 3/2 in the Electromagnetic Fieid 


(Chastitsa so spinon 3/2 v elektromagnitnom pole - Russian) 
PERIODICAL § Zhurnal Eksperim. i Teoret. Fiziki,1957, Vol 32, Nr 2, pp 363-365, 


(U.S.S.R.) 
Received 5/1957 Reviewed 6/1957 
ABSTRACT The author investigates ia his paper the relativistically invariant e- 


quation for a particle with spin 3/2 in an elctromagnetic field 


(en, #222) Y 20. mo /am, - teh, (Ke 0514253) 
The matrices a, are given in their parametrical form by M. Petras, Chekhosl. 
tg. zhurn. 5, 160 (1955). The author of the pater under review derives 
from the above equation additional conditions in relativistically cova- 
riant form. After séveral simplifications, we obtain the following equa- 
tion of the Schroedinger types 1 d//ax = HY . H is the Hamiltom fumc- 
tion of the particle with spin 3/2 in Lifear approximation with respect 
: to the small parameter aFyy- (Fy,8tands for the tensor of the electro- 
7 magnetic field.). The extraordinary smallness of al, permits us to ne- 
glect the share of the higher approximations of aFy, im the Hamiltonian, 
and this neglect is permitted even at very strong fields. The Hamilton H 
is given explicitly. The particle with spin 3/2 has a kinematic dipole 
moment and a kinematic quadrupole moment. In addition, the Hamiltonian H 
contains also a specific term of the dipole type. This term depends on 
Card 1/2 the momertum. Because the mean value is ascertained over the charge den- 
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4 
sity, the mormalizationm condition reads WS W(dr)« 1. the mean value 
of the energy of a particle with spin 3/2 in the electromagnetic field 


is expressed by the following formula: Bef 94 (a/ano)Y (de)= fy? HY (dr), 


Finally the paper gives explicitly also an expression for the energy in 
linear approximation with respect to the small parameter a@¥ym. Thus, in 
addition to the term of the Hamiltonian Ho of the Dirac type, also the 
momeatum-dependent additional terms of the Dirac type as well as the e- 
lectrical and magnetical quadrupole moments yield a share in the energy. 
For reasons of comparison: The particle with spin O and 1/2 have no ki~ 
Rematic moments, The particle with spin 1 has a kinematic dipole moment 
which yields no direct share in the energy. 


(No figures or reproductions). 
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AUTHOR PRADKIN, Ee, 56-6-27/56 
. PITLE “Or the RARTTE-SCHla IXGad-2s thee fu the Wi.ovy of falf-Inve,sui- 
' Soin Particles. 
(O metoge Narita Shvingera v teorii chuatits « pol teclys srinona 


-Hussian) 

PERIODICAL Zhurnal Eksperin. i Teovet.Fiziki,1957,Vol 32,Nr 6,pp 12479-1482 
(U.S.S.R.) 

ABSTRAGT The author here investigates a pou.ihle generalization of this ac- 


thod to particles with a higher upin (s >3/2). The present paper 
shows the following: The density of the Lagrangian os well as the 
the field equations resulting herefrom and the additional condi- 
tions given by P.A.Moldauer and Kui. Gase,Phys .Rev.101,279(1956) 
aré applicable only to particles vith spin and cannot be extended 
to particles with a higher spin.®he results of this saper,shich 
concern the nagnetic mozent and the quadrusole moment of the par- 
ticles any therefore be looked apon as established oaly for partic- 
les with spin 3/2 At first the density mentioned of the Lugrangian 
ja again written down explicitly.In the case of free particles this 
function cust lead to the DIRAC equations (Ji Dae + a)¥v, ¥2---¥n=0 
with the additional conditions IX v2- oe U0, PY ye Wore +Wyn=0- 


The following has to be taken into account for the écrivatioa of 

equations with a higher spin than 3/2: The synuetry conditions of 

the tensor indices ¥vq vo---+-Vy lead to the fact that the variations 
Card 1/2 5¥$,yo...¥, are not independent.It is especizlly essential that in 
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On the RARITA-SCUWINGER-Nethod in the Theory of Helf- 
intesral-Spin Particles. 56-6-27/56 
the case of the variation of L tho syuetry of VF Oa. .gt, oath mais 
upéect to the index € is taken into account. ihe « wuations reaulting 
from th: exact variation for e particle vith spina « n +(1/2) are 
explicitly written down. Starting with u = 2 thors exist Ore o- 
quations than unknown quantities and the equations becoene incompe- 
tibls wext,the author invertigates the provle.. of the applicavility 
of the method by RARITAASCHWINGER to tha particles with spin 3/2. 
The netheé hy QARITA-SCIVINGER, ncwever, furnishes no positive re- 
sults for a particle with anin 5/2. A possible ceason for this fai- 
lure is sointed out. 

(Ho dllustritions). 


Stute Pedagogical Institute, buntngsad. 


10.10.1956 
Librery of Congress. 
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: AUTHORS: Fradkin, E. Ye. , Izmaylov, S, Ve 

AY we ¢ A, Fo Perey Gas Nib makin dears 

TITLE: On the Permissible Transformations of the Equations for 
Particles With Higher Spins (0 dopustimykh prebrazovaniyakh 
urayvneniy dlya chastits s vysshimi spinami) 


PERIODICAL: pottaly Akademii Nauk SSSR, 1957, Vol. 114, Nr 2, ppe277-280 
USSR 


ABSTRACT: The particles with any spins are described by equations of the 
type (1° (8/ox,) + i) Wx,» X49 Xo» x3) = 0. In this conneo- 
tion W(x,» X49 Xo» x) = Wot, x, y, 2) signifies the wave 
function which is transformed according to a finitely-dimen- 
sional representation of the complete Lorentz groups 


(i = 0,1,2,3) - quadratic matrices, M- a real constant 
different from zero. The invariance of the above-mentioned 
equation with regard to the just mentioned transformation is 
. guaranteed by the following additional conditions for the 
Gane 1/3 matrices Li: 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413520019-6" 


"APPROVED FOR RELEASE: 06/13/2000 SU REPO veneers te 


TEES 


BBS ae eed DEE eo ae Ce 


20-2-12/60 


On the Permissible Transformations of the Equations for Particles With 


’ Higher Spins 


Card 2/3 


fA rds trdk 2 dd. Ape gtk, (4p5,k = 0,1,2,3)4 


[49] - 0. In this connection the rJ* signify infinitesimal 
transformations of the corresponding representation of the 
specific Lorentz group gnd T,is the transformation correspond- 
ing to the reflection x —»x, x¥— x* (wu 1,2,3). at first 
the authors investigate the possible linear transformation 
of the wave function V(x55 X49 Xo» Xz), tee. transformations 
of the type W(x55 X49 Kos x3} = 3 ytx., X49 Xoy x;) which 


do not change the essential properties of the initially given 
equations. The form of the S-matrix for the permissible trans- 
formations is determined here. To the permissible transforma- 
tions above all belong the transformations V which do not 
change the form of i 
cen 1 ana t, ice. vo rIKyeydE, yt ayer, 
(jsk = 0,1,2,3). The matrix A plays an important part. The 
essential properties of rik, T, L* and A do not change in 
the case of any unitary transformations. The permissible 
transformations have the general form S$ = U V5, where 


U 
and U, signify any unitary representations and the form be 
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V is also given. For the particles with higher half-integer 
spins 8 = n+ (1/2)(n = 1,2,....@) only the density of charge 
of the free particle at rest is an invariant of the per- 
missible transformations. Finally these transformations are 
more closely investigated for a particle with spin 3/2. The 
essential feature of these transformations lies in change 

of the metrics in the "additional" space with the spin 1/2, 
There ara § references, 1 of which is Soviet - 


ASSOCIATION: Leningrad State Pedagogical Institute imeni A. I. Gertsen 
(Leningradskiy gosudarstvennyy pedagogicheskiy institut im. 
A. I. Gertsena) 
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AUTHOR: Fradkin, ©. Ye. 20=5-16/54 
ke ee a TT nS 
TITLE: The Algebra of the Matrices in the Theory of Particles 


with Spin 3/2 (Algebra matrits teorii chastits so 
spinom 3/2). 


PERIODICAL: Doklady Akademii Nauk SSSR, 1957, Vol. 115, Nr 5, 
pp. 907-910 (USSR) 


ABSTRACT: {The present report determines the most important relations 
of the algebra of the matrices ak which occur in the wave 
equation k 2 

{a ax, +ik ) W(x, 9X4 1%p1%q) 

for the particle with the natural spin 3/2 and positively 

defined total charge. Here 


v (x59%41%p 93) = ¥ (t,x,y,z) denotes the 


16-component wave function of the particle with spin 3/2. 

The ak are 16-dimensional square matrices the concrete form 

of which has already been given in various previous works. 
CARD 1/4 Y% denotes the mass of the particle. The minimum equation 


APPROVED FOR RELEASE: 06/13/2000 


CIA-RDP86-00513R000413520019-6" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413520019-6 


20-5-16/ 54 
The Algebra of the Matrices in the Theory of Particles with 
Spin 3/2 


for the matrix of the particle with the natural determined 
spin s has the form 


(17) (b?-1) = 0. For the partioles with spin 
1/2, 1,3/2 or 2 n™ 2s - 1 is true. However, the 
commutator for the particles with spin 0 and 1 resulting 
from these equations are given. For the particle with 
spin 3/2 the exchange relation 


2. atta 2 e") = 0 is obtained. Neither of the 
Pp 
three types of exchange relations with partial syn- 


metrization with respect to two or three indications, nor 
their linear combination are satisfied by the matrices 


aX. Therefore the general exchange relation is true not 
only for the matrices ak of the theory of the particles with 
spin 3/2, but also for Dirac's matrices (dirakovskiye 

\ puffin-Kenmer matrices (deffin-kenmerovskiye 


CARD 2/4 matritsy 
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matritsy) Bk for the matrices of the theory of the 
particle with the mass @%.and both spin states 3/2 and 
1/2 as well as for many other matrices. For this reuson 
additional conditions have to be determined for the 
algebra:of the matrices of the particles with spin 3/2. 
These relations are here written down explicitly. For the 
complete construction of the algebra of the matrices of 
the particle with spin 3/2 it must therefore be possible 
to represent the infinitesimal transformations I 

of the wave function YW in an infinitely small Lorentz 
transformation by diagonal combinations of the matrices 
ak. The transformation T corresponding to the refleotion 
r>x,x> x 


n= (3/4) fetaga® + a°ata, - (8/3)a° - 4 (a)? Stet 


has the form 


There are 11 references, 5 of which are Slavic. 
CARD 3/4 
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Apuavatus function of a Fzebry-Parot spactromatar with a 

roviagular orifice piate. Opt. i spextr. 7 no. 63785-7086 

D '59. (eT. 1432 
(Spectrometer) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413520019-6" 


soy =p soaps +4 
Clits 2.03 Madball, 4 fo. — 


SS ee 
“ethed for transforming .pectral line shapes and its 4 yo]ieation 
to tie meastrendnt of the tonperaturo end other parar_ ters of 4 
light source. Opt. i sycktr. 7 no. 6:626-823 D '59. . 
(w124 14:2) 


(Spectromater) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413520019-6" 


"APPROVED FOR RELEASE: 06/13/2000 


2 CIA-RDP86-00513R000413520019-6 


RFS BOE ES: Ste BS OF Precene ce 

an Shep a See ee SET SEE ES 
ons | 
‘ 


peers oo 


21 (1) 


AUTHORS: Kaliteyevskiy, N- I., Chayka, M. Pes s0v/56-37-3-57/62 
Pacheva, Io Khes yadkin, E. Yee 
TITLE; Unclear Moments of the Odd Gadolinium Isotopes 


ticheskoy fiziki, 1959, Vol 37s 


PERIODICAL: Zhurnal aksperimental 'noy i teore 
Nr 3(9), pp 882 - 884 (USSR) 


ABSTRACT: The present “Letter to the Editor" contains. an abundance of de~ 
tails partly. taken from the authors’ own investigations and 
partly from other publications. In an earlier paper (Ref 1) the 

hyperfine structure of the 3 linea of Gd I: 5015s 5103, and 
5251 8 was investigated by means of a photoelectric spectrome- 
ter. The investigations were carried out on the very pure iso- 


topes ca! 9°(9723%) and ga! 9! (91.4%). Both isotopes have the 
spin I = 3/2. The magnetic moments: Bio, = ~ 0.324+0.04, 
= -0240+0.04- The quadrupole moments: 4155 = 1.6:10° ene; 


#457 
Q, = 210724om these values are nearly double as high as 


those found by Speck. The. internal quadrupole moments 


a? = +1074 em" and a = 40107 4em" agree as to the order 


card 1/2 
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of magnitude with those obtained according to the method of 
the Coulomb excitation of the gadolinium nuclei. The deforma~ 
tion parameters were found to amount to 8455 = 0.31 and 


8457 = 0.37. With respect to the gyromagnetic ratios By and Ep 


(of the internal and collective motions) data, which were ob- 
tained from Nilsson's tables, are compared with those obtained 
by other (Western) authors. Calculations resulted in 

&x 1557 ~ 0.8 nuclear magnetons and By 157 = -0.9 nuclear mag- 


netons, Bp 155 7 8p 4577 0.7. The data concerning the g and 6 


are finally compared with those obtained by Gauvin. The authors 
thank V. S. Zolotarev for placing the isotopes at their dis- 
posal, and L. K. Peker for his advice and discussiona. There 
are 9 references, 2 of which are Soviet. 
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24.6700 : S0V/51-6-1-3/40 
AUTHORS z Kaliteyovekiy, Yod., Chaya, MLP., Pacheva, I.h. and Fradkin, B.Y¥a. 


TITLE: Spectroscopic Determination of Nuclear Monents! of Odi Gadeiininn 
Isotopes \4 
PERIODICAL: Optikea i spektroskopiya, 1960, Vol 6, Nr l, pp 13-22 (USSR) 


ABS TRACT: The authors investigated photoolectrically the hyverfine structure 

(h.f.8.) of the 5015.04 R (2"Gg--a"Fg), 5103.45 (z!Gg--a"F?), 
se5i.18 A (2"Gg--8"FB) lines-of separated gadolinium isotopes and 
natural gadolinium. The purpose of the investigation was to 
determine the quadrupole moments of Gd and catS? and to confirm 
optically the spin of these nuclei. ‘Yne authors used a photoelectric 
spectrometer with & Fabry--Perot interferometer (Refs 7, 8) and @ 
photonulti plier FEU-17 with a good signal-to-noise ratio at low 
light intensities. The spectrum of gadoliniun (used in the form of 
Gdo0z) was excited in an argon-fille} discharge tube with & hollow 
cathode. in order to minimize ths Doppler broadening, the hollow 
cathode was cooled with liquid air and the discharge current was 
kept below 30 mi (the line-width rose linearly with current, Fig 1). 

+S = Under suck conditions the line width corresponded to thet in & gas 

card ifs at 280°K. Sven then it was not nossible to resolve all the h.f.s. ye 
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S pectroscapic Detonainition of Nuclowr Moments of Odd Gadolintun Isotopes 


components. Gadoliniun Samples had coupositions shown in Table 1; 

Nr 1 had 97.3% gd155 ye > haa 91.4% Gd157, we 3 (natural Gd) had 
0.2% Gd152, 2 gga Ga154, 15 61g Gd155, 20.59% Gat56, 165 apg Gd157 
23.45% Gdl58 20.87% Gd160, gaan of the results obtained ere given 
in Figs 2 and 3 and in Table 2, Fig 2 shows the rolative positions 
of the h.f.s. components of GalS7 ang of Ga260 93158 and Gi155 sy gn, 
case of the 5015 lino. Fig 3 showe the analysis of the gel57 

6015 J (a) and 5103 rt (¢) lines into their h.-.s- component. . Table 2 
lists the valugs of the hyperfine Soperatio: (in illicysoers} and 
of calculated and qadrupele memants Q (in lo « Fone), Fig 4 shows the 
transitions of the three lines investigated jis schematic form, The 
authors found that esdolinium lines can be analysed into their components 
only if four Couponents are assured for both G@!97 ana Ga 155, 6 
means that the spin of both these nuclides is [ = 3/2, in agrseuent 
with Low (Ref 5), Manankoy and Prokhorov (Ref 6). Depending on the 


assumptions made, the authors obtained the following values for the 
QAdrupole moments ‘1 either 


9157 = 1.6 and Qiss = 1.2 x 10°24 42 | 7 


or 
Card 2/3 
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Qis7 = 2 and Qigg = 1-5 x 10724cn*. 
Tho magnetic manents were also found: 


Bis7 = -0.40 + 0,04 nom. and pys55 = 0-32 2 0.04 nem 


Consequently the moment ratios were: 
Qiss/RQis7 = 0-80.21, urss/t157 = 0.79 + 0.02. 


The deformation parameters & of the two nuclides were found to be 

Sic7 = 0-37 and 6.5 = 0.31, and their ratio was §)55/8) 5, = 0.6. 

The gyromagnetic ratios for ths internal (g).) and the scileative (ep) 

motion were also daterminod. They vere ,BELST = -0,3, Bk155 7 0.8, 

ELST = gp155 ° 0-73 gkr5s/ekis7 ~ 0-9 20.1. Acknowledguents are 

made to V.S. Zolotarev for supplying separated gadolinium isotopes and 

to L.K. Peker for his advice. Thore are 4 figures, 2 tables and 

21 references, 5 of which ure Soviet, 10 English, 4 German, 1 Swiss "4 
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AUTHORS: Kaliteyevskiy, N. I., Fradkin, E: Ye., Chayka, Me. P. 
Seen ee ee ae E 


TITLE: Quadrupole Moments of Odd Barium Isotopes IF 


PERIODICAL: Zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, 1960, 
Vol. 39, No. 4(10), pp. 954-956 


TEXT: In order to determine the quadrupole moments of odd barium 
isotopes, a study of the deviation of the hyperfine structure from the 
interval rule was made. The structure of 7P, term of both the lines of 
Ba I: a = 4599.7 A and A = 4573.9 A was: determined by means of the 
hyperfine structure of highly enriched separated isotopes pal35 (89.3%) 


and Bal’ (78.6%). Both the isotopes have spin 3/2. Therefore, the 
structure of the IP, term is characterized by two independent intervals 
of the hyperfine structure whose magnitudes are related to the constants 
A and B of the interval function W, = Wy + (1/2)ac + B[c(c+1) 


~ (4/3)r(141)a(set)] 5 = FGRH) - 1(141) - J(d+1)5 F = 5/21 3/25 1/2 
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Quadrupole Moments of Odd Barium $/056/60/039/092/595/048 
Isotopes B004/B070 


The experimentally observed values of the intervals and the constants A 
and B are given in a Table. The quadrupole moments were calculated from 
the constants; : 

Q(Ba'??) = (0.25t0.12)*10724 om?, Q(Ba'?”) = (0.2+0.1)*107°4 om®. Since 

for both the isotopes Q>70, pa! 9 as well as pal?! must have a hole in the 
2d3 /o neutron level. The authors thank V. S. Zolotarev for making 


available the isotopes, L. K. Peker for discussions, and B. A. Strugach 
for calculations. There are 1 table and 9 references: 4 Soviet, 2 US, 
3 German, and 1 Swedish. 


ASSOCIATION: Leningradskiy gosudarstvennyy universitet (Leningrad State 
University) 


SUBMITTED; May 12, 1960 
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AUTHORS: Kaliteyevakiy, N. I., Chayka, M. P., Fradkin, E. Ye. 
PaiteSs iaines iene 
TITLE: Application of methods of optical spectroscopy to study 
the properties of atomic nuclei 


PERIODICAL: Vestnik Leningradskogo universiteta. Seriya fiziki i 
khimii, no. 1, 1961, 25-33 


TEXT: The authors studied the possibility of applying the methods of 
optical spectroscopy to study the properties of atomic nuclei. When 
checking these methods, they used, above all, the data found by them- 
selves in 1959-60. The relative intensities of hyperfine structural 
components were measured with a photoelectric spectrometer with a 
Fabri-Pérot interferometer (Ref. 2: N. I. Kaliteyevskiy, G. M. Malyshev, 
M. P. Chayka. Optika i spektroskopiya, VI, 820, 1959). The light 
intensity of this instrument was higher by at least one order of magnitude 
than that of a monochromator with diffraction grating of equivalent 
resolving power. The investigation of only 1 mg of Lu203, which was 
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enriched with iu’ to up to about 30 %, yielded quite clearly a spin value 
of I= 7. This investigation proved the importance of the optical method 
for determining the nuclear spin, as well as its suitability as compared 
with other methods. The same conclusions were drawn when considering 
results obtained in the measurement of sublevel ranges of hyperfine 
structure. With sufficient resolving power of the spectrometer, the 
reading of components with I>J gives a unique spin value. If the resolu- 
tion of components ig limited by the Doppler broadening it is generally 
possible to disintegrate, with sufficient uniqueness, the contour of the 
line into a certain number of components at a high signal-to-noise ratio. 
When determining mechanical nuclear moments, the interference method can, 
of course, not yet be regarded as perfect. The problem as to the accuracy 
of the method of determining magnetic and quadrupole moments requires a 
closer investigation, since direot measurement of these moments is 
impossible. In experimental determinations of hyperfine structural 
constants, systematic and random #rrors are unavoidable. Here, the 
authors deal with the role of raniom errors. An analysis of experimental 
data shows that in the investigation of a well resolved structure the 
measurement of hyperfine structural ranges is well possible at present 
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with an accuracy of ~0.5°10° ear The errors of measurement increase 
with a worse resolution if it is necessary to disintegrate the contour. 
Table 3 gives the results of measurement of the hyperfine structure of 
barium isotopes as an example of such an estimate. All data are given in 


millikaiser (1 mks «= 107%em™'). The errors of measurement are shown to be 
no less than 0.5 %. Approximation methods must be used to calculate 
absolute values of magnetic moments. Ior this reason, resonance methods 
permitting a direct measurement of jp are preferable to the optical method. 
In those cases where direct methods are not applicable, values of magnetic 
moments may be calculated both by optical and radiospectroscopic measure- 
ment with the same accuracy. When datermining quadrupole moments, 
quantum-mechanical approximation metnods are indispensable for all methods 
basing on the interaction of nucleus and electron shell. When estimating 
the accuracy of such calculations, the authors made the following state- 
ment: In single-electron systems, the entire theoretical calculation xX 
error is 5-10 % for magnetic moments, and 15-25 % for quadrupole moments. 
In each individual agen the admixture of many-electron states can be 


considered, and 4a/r? > can be determined from the totality of data. This 
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increases the accuracy of determination. For Many-electron systems, it 

is difficult at present to make a numerical estimate of calculation errors 
which may be different for each individual case. In each case where it 

is difficult to estimate the errors occurring in the calculation of 
nuclear moments from the hyperfine structure of the term investigated, it 
would be convenient to study other terms of the respective isotope. 
Similar values of moments for several terms of varying configuration give 
a certain security that errors do not become too high. It can be expected 
to increase the calculation accuracy by completer joint theoretical and 
experimental investigations of hyperfine and fine structures of atomic 
spectra, as well as of gyromagnetic atomic relations. The authors thank 
B. A. Strugach for making a number of computations. A. A. Manenkov, 

A. M. Prokhorov, and G. Kopferman are mentioned. There are 6 figures, 

4 tables, and 18 references: 8 Soviet-bloc and 10 non-Soviet-bloc. 
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Legend to Table 3: Results of measurement of the hyperfine structure of 
: odd barium isotopes, (a) Ranges and constants of hyperfine structure; 
(b) isotopes, a ; 
& “ae Viaoronw 
Hutepsaan u konctantas | S/F; 
CTC «Batts Ba'™ 
5/2 -- 3/2 83,6 0,6 93,1404 . 
5/2 > 1/2 137,4+0,7, 151,540,7 
A 34,0+0,2 37,7 +0,2 
B —1,24:0,6 —0,9+0,5 
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AUTHORS: Kaliteyevskiy, N. I., Chayka, M. P., Pacheva, I. Kh., 
Fradkin, E. Ye. 

TITLE: Nuclear moments of odd isotopes of gadolinium 


PERIODICAL; Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, v. 253 
no. 1, 1961, 111-114 


TEXT: This is a repert of studies which have been described in a previous 
preliminary communication. Several data have now been better defined by 
additional measurements and by improving the calculation method. The 
authors used a photoelectric Spectrometer and a Fabry - Perot spectrometer 
to study the hyperfine structure of the three lines of GdI: 


A= 5015 A (2'"e, - a'r); An 5103 A (s''¢_ , a''z) and 
A 


4743 A (y!'p, - a''r,), The measurements were made on separated 
isotopes of gadolinium with a high-purity degree (ca'?? - 97.3%, 
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Gal57 _ 91.4%). The components of the fine structure of gadolinium lines 
are so close to one another (15 to 20 mK) that the fine structure under 
the given experimental conditions could not be resolved. It can be 
resolved only if one presupposes four sublevels of the hyperfine 
structure of the investigated energy levels of Ga!57 and Gd!55. ‘This 
unequivocally yields for both isotopes the spin 3/2. The position of the 
components of the hyperfine structure was determined cn the basis of the 
splitting of the line structure taking account of all superimposing 
isotopes belonging to other elements. The calculations were carried out 
for the four intensive diagonal components of the line investigated. The 
three independent intervals o(1-2), o(1-3), o(1-4) were experimentally 
determined for every line of the two isotopes. The ratio of the magnetic 
moments of Gd155 and Ga!57 was established by the direct combination of 
the experimental data: 


u Sapp(1~-2) ~ Oy-,.(1-3) + 04,,(1-4) 
LE) = Ee CED PTL) TPL} + The ratio of the quadrupole 
157 157 FSG 157 


moments of Ga!95 and Gd157 can be calculated with a good accuracy by 
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Casimir's formula. The results of calculationg carried out by two 
different methods are given in Table 1. The value of the ratio of 
magnetic moments thus found is in good agreement with more recent and 
more accurate measurements of this quantity by the method of the 
paramagnetic resonance. The value Qiss/ 1597 = 0.80.1 found by the 


authors contradicts, however, the spectroscopic measurements by O. R. 
Speck, who found 8155) Qi57° Therefore, it is of interest to compare the 


data found by the anthors with results obtained by other methods. The 

most accurate methed is evidently that by V. Ramsak et al. (Ref. 10). 

Like the authors of the present article, those authors also found Xx 
Wes Uo7r but a difference appears in the qualitative evaluation of 


9155/%57° 
moment and the quadrupole moment from spactrometric measurements it is 
pea to estimate the matrix elements CH(0)) and 


For the calculation of tne absolute values of the magnetic 


G: 300) »y Which is, however, possible only by approximation. The 
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authors found Qi55 = 1.45+107°4 one and Qi57 2 1.810774 one? ‘The 


deformation. parameters were then estimated from the values of the 


intringic quadrupole moments; b455 = 0.27 and 5157 = 0.33. Finally, for 


the gyromagnetic ratio the authors found &y 155/ 8 157 7 0.9, which is in 


good agreement with experimental data published by other authors. V. §&. 
Zolotarev is thanked for having supplied the pure isotopes and L. K. 
Peker for his discussions. The article under consideration is the 
reproduction of a lecture delivered at the 10th All-Union Conference on 
Nuslear Spectroscopy, which took place in Moscow from January 19 to 27, 
1960. There are 1 figure, 2 tables, and 12 references: 5 Soviet-bloc and 
6 non-Soviet-bloc. 


ASSOCIATION? _Nauchno--issledovatel 'skiy fizicheskiy institut 
. Leningradskogo gos. universiteta im. A. A. Zhdanova 
(Sotentific Research Institute of Physics of Leningrad 
State University imeni A. A. Zhdanov) 
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Legend to Table 1: Ratios of magnetic and quadrupole moments of odd 
gadolinium isotopes “3 ; . a: ee, 
. Bi Pen tt at , 
ratio N= 5015 A A = 5103 A X =8743 4 .:. mear value 
: —| 


0.80%0.02 0.7740.01 . 0.79+0.02 “\o.7840.03 - 


1st method 0.7670.04 0.8270.02 0.88te. 
2nd method 0.7670.03 0.8270.05 0. P 


88> 5 
8620.07 


Q 
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pe to Table 2: Values of eepinete: quadrupole moments Q_ and ratios .': 
%045 accu by the method of Coulomb excitusion. 


"155 
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AUTHORS : Fradkin, E.Ye., Chayka, M.P. 
TITLE: Continuous radiation of a three level quantum 


generator with an optical pump 
PERIODICAL: Optika i spektroskopiya, v.12, no.6, 1962, 796-798 


TEXT:  T.H.Maiman (Phys. Rev., v.123, 1961, 1145) has solved the 
steady state equations for a three level quantum generator by 
using a linear approximation. In the present paper exact 
solutions are presented, thus taking into account the dependence 
of the populations Ny and Ny of the levels 1 and 2 (Fig.1) 
on’the probability of induced transitions. Expressions are 
obtained for the difference in population (Ng -'Nj) of the two 
levels and for the radiation power as a function of the pump 
radiation flux density F. Curves are plotted using data from 
T.H,Maiman's papers (Phys.Rev., Letters, v.4, 1960, 564; 

Phys. Rev., v.123, 1961, 1151) on the ruby laser. It is shown 
that with increasing pump power the radiation power goes to a 
limiting value. Also as F —+oo, (Ng -.N1)/Ng goes to the 
limit Q°/Q,. where No is the total number of -atoms and QS,/ &%& 
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SUBMITTED: January 17, 1962 


Fig.l. The three level diagram. 
Wio, Wi3, Wol, W317 ~- induced transition 
probabilities, 


S3o =~ transition probability for 
non-radiative transitions. 


Aol, Az. - transition probabilities 
for spontaneous transitions, 
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AUTHOR: Fradkin, E. Ye, 


The isotopic shift of spectral lines and the compressibility 
of deformed nuclei 


PERICDICAL: Zhurnal eksperimental' noy i teoreticheskoy fiziki, v. 42, 
ie no. 3, 1962, 787 - 798 


TEAT: Simple formulas are derived for the constant of isotopic shift, in 
which € depends only on the root-mean-square nuclear radius and its rela~ 
tive change in the series of isotopes. For the isotovic shift of an ns 


electron, éT = a°zn7¢ Si in second approximation the constant C is 


obtained as, — Roof t+o \2/2z¢R» 3<R¥) 


with 


f(a, y, Z)= (1— i—s SEEK yaa {I — P(n, y)}; 


1+ aZ-+ (1—«) K (y) 


cara 1/4 °=VI> (my, 
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K (Ry) = K (y) = —aZ {i + (aZ)?— Sy? [1 — (a2)? Py (n, y)I}, 


| eee eo 
Py(a, 9) =F nt [+ SCE ECE 
fo Sere le 
(8-1) (a3) (2n-+5) (4-1 (a +3)" (an 5) oa) ane 


3 n+3 1 a+i 1 n+3 { 
— Tae taps tala + Iny—z yg’. 


P (1, y) = (a2)? (P, (n) — Pa(y)) + aZ (1 + 8) <R8)" (Py (2) — Pa (y)), 


1 2 
e ir - ln es aes 
ogy vs PW) =pyt-e, 
a RO _ yf att R att 
eRe SV 
P,(n) and P,(n) are voluminous functions of nj o = o/c, In the range 
2£80, f(Z)21 with an error <3,5h, 0 that 7 ee 
; j 
Ceeor = ua (} = <6 J (2 “) ° SR?) 
aeor 3 P (14264 Ay «R?) / 
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If the compressibility of the deformed nuclei is taken into account, 
3 2 B\°o7 ita \e 2ZRosxe \*? ‘ 
Creop = Reo (3) (a (+ 555) (==) L (8, 1) 


(19) 


L (a7) = [1+ (+ 8) (EM) Foon + & 0 + 0,888) x 
“3 - (20). 
x (Bhp) + 0,3 (08 (rs) — BF (ra) 


Sequt teega® 


equivalent nuclear radius when the number of neutrons is changed, is 
sven bY Rose SN Rosen OW ORosns | 3A pp 
Rosns ‘NO Rooxs aA n= 34 


The relative variation of the 


Roons 


3Rosxa 3A FRoars (21). 


——— 


3A’ TF Rave ae 
For an incompressible nucleus =» f€= 1, By using the Fermi model for 
125 <A <218 [= 0.8840.02. The coefficients of regular compressibility A 
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The isctopic shift ... B102/B1 
and deformation compressibility can be obtained by comparing Casas 
and © ar, 

exp. Cc, 


xen = a (n')aa ” 


AL 8 Pt 42544) (Wnt) (WE t—n (24a). 
aN) = = SEWED IW p2(n +o) (NEN 


Numerical calculations and comparisons show that best agreement is ob-~ 
tained with «= 0.7 and = -5/8%. Professor N. I, Kaliteyevskiy and 
ins P, Chayka are thanked for their interest and Professor Ya. A. 
Smorodinskiy, Yu. P. Dontsov, and D. P. Grechukhin for discussions, 
There are 4 tables and 29 references: 7 Soviet and 22 non-Soviet, The 
four most reeont references to English-language -publications read as fol- 
lows: P, Sanders, G, Woodgate. Prog., Roy. Soc. A257, 269, 1960; 0. Hansen 
et al. Nucl. Phys. 25, 634, 19613 A,iR, Bodmer: -"Nugi: Phys.i9, 37, 1959. 
B. Elbeck et al. Nucl. Phys. 19, 593, 1960. a 


- 


SUBMITTED: July 10, 1961 


Card 4/4 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413520019-6" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413520019-6 


L 54773465 
ACCESSION NR: AT50139924 UR/0000/64/000/000/002 1/0022 


-AUTHCR: Buldyrev, Vv. &.; Pradidn, E. ¥e. ou 
| senna enemeenecterncmnane ang TURN nd ra 


TITLE: Some problems of the open resonator theory 


SOURCE: Vsesoyuznyy simpozium po difraktsii voln, 3rd, Thillsi, 1964. Refera ue 


‘ dokladev. Moscow, 1964, 21-22 


“TOPIC: TAGS: Open resonator theory, resonator wave separation, open resonator. seal = 
problem, -resonator.wave number epociram Spherical. mirror open resonator ae E 


re ak 
ah 
‘ABSTRACT: This note reports bricfly that the peper contributed to the symposium: 
(1) disc tssed the boundary problem related to the electromagnetic field in an open resonator 
with a suurce within the resonator, Leontovich boundary conditiens at the resonater's 
veror, and rediallon conditions at infinity, The authors showed for which 1 
amet cy one can separate the TM from the TE waves and established the inhomayenecous 
iar probleme ior the corresponding Hertz vector comnonenta under Sommerfeld + 
‘ uyocopriate boundary conditiong. This all resulted in an approxipoate sveiem«f 
inhorno; eneous integral equations for the distribution of the ficld over the Interior aeriaces 
of mirror-resonators. ‘che corresponding homogeneous system may be called the open 


| resonator system of integral equations. 
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2rety (30)) 20 ; = we a By | 
af wR, ee G= tay, 


(1) 


ss 


“Uy; ie (3) dis- 
ogral es of open opt ae s uaniiare with . S ch ara mirrors in the Pox 
itbion, The combination of seomateic parnimetera determining: tre covpapel ptr 
as crtublished from the symme tre properties of these ete a veils The _ 
wombere determining ithe diffraction ]: g for best O-faster types of . 
“ons are estimated for certain types of resonators. (ric, : 
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AUTHORS: Buldy*rev, V. S.; Fradkin, E. Ye. 


TITME: Integral equations of open cavities Qs 


SOURCE: Optika i spektroskopiya, v. 17, no. 4, 1964, 583-596 


TOPIC TAGS: laser, iraser, laser cavity, confocal cavity, open 
cavity 


ABSTRACT: In contrast to the equations derived by A. G. Fox and T. 
Li (Bell System Techn. J. v. 40, 453, 1961) on the basis of the 
Presnel principle, which is not’ directly connected with the electro- 
magnetic field distribution, the authors start from Maxwell's equa- 
tions and the Leontovich boundary conditions and obtain the integral 
equations for the distribution of two independent components of the 
Hertz vector on the reflecting surface of Open cavities used in op- 
tical and infrared lasers. By separating the corresponding toundary 
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-conditions, it is shown that the TM and TE modes can exist independent 
ly in the cavity, so that incidence of one mode cannot give rise to 
the other. The integral equations for the optical laser are then 
obteined by superposition, and it is shown that the results of Fox 
and Li are valid only in the case of an ideal cavity (perfectly 
reflecting identical mirrors). A method for obtaining the natural 
frequencies and Q-values of the open Cavity is also presented. A 
confocal cylindrical cavity is analyzed by way of an example. “The 
author thanks A. M. Prokhorov, at whose advice he considered the 
cylindrical confocal cavity, for a useful discussion." Orig. art. 
has: 6 figures and 33 formulas. 


ASSOCIATION: None 
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| AUTHOR: Boykova, R. F.3 Fra k iB Ye. e *% 


7 : ex 
| ORG: Leningrad State Univérsity (Leningradskiy gosudarstvennyy universitet) 


ZS ~ 
| TITLE: Propagation of strong monochromatic radiation : in media having different £ 
| types of “spectral-[ine broadening 


| SOURCE: IVUZ, Radiofizika, v. 8, no. 6, 1965, 1089-1099 


ABSTRACT: Propagation of Stationary monochromatic radiation in a semi-infinite 
"y| dielectric is considered theoretically, Equations describing a nonlinear law of 
a aaa ina (or amplification) in the dielectric are set up, as well as a formula for 
macroscopic polarizability ofa mcule. The plarizability of the dielectric medium with! 
uniform and nonuniform ‘spectral-~line broadening is explored. Differential and integral | 
, absorption laws are formulated for several types of spectral-Line broadening, 
i It sas found that: 1) Nonlinear effects increase the rango of light penetration as 
| compared to that estimated from the Buger law; 2) nonuniform spectral-line 
| broadening reduces the role of nonlinear effects in the absorption as compared to the | 
case of uniform broadening for the same values of parameter £ S, (nonlinearity 
parameter and intensity of radiation; 3) absorption falls off and the light 
penetration range increases with the increasing mismatch 4:3 , Orig.art. has; 
3 figures and 50 formulas. 
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Zeyger, 8. G.{ Keliteyevskiy, N. I. Fradkin, 5. fe.; Chayka, M. P, 
a A TT TTL ate a cetee, Nar Sateen | Premmatetne canton aetna ne aaa eee atneeeittinte Lemed eeiys Se Se act oemmiornien “ 
The structure of the redietion field of a gas laser with spherical mirrors 
2S, 44 
SOURCE: Optika i spektroskoplya, v. 19, no. 2, 1965, 255-263 
q 
i 


TOPIC TAGS: leser-output -ges-laser;-spherical tlrror Lasés” ~ 


| ABSTRACT: The intensity distribution ofa gas laser with spherical mirrors vith a |” 
thigh rsoeffictient of reflection wes studied experiment The 
-depeuience of the size of the lar 
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AUTHORS: Boykova, R. F.; Fradkin, E. Ye, 
“ORG: None | 


TITLE: Calculation of the cross section of electronic excitation of , 
energy levels of inert gar ! 


7 | 7 e 
SOURCE Optika 4 spektroskopiya, v. 19, no. 6, 1965, 843-850 
TOPIC TAGS: laser theory, optic transition, wave function, excitation 
cross section : 
ABSTRACT; A procedure is 
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of one slactronds configuration can differ in magnitude and in the 
energy dependence to a considerable degree. 2) Since the atomic wave. 
| functions are usualiy calculated in the central-field approximation, . 
4 the type of the vector coupling of. the corresponding state of the atom 
ij} must be taken into account in calculating the excitation cross sections 
| of each individual. level. ©3) To obtain consistent results by the 
‘1 Born and by the Born-Oppenheimer methods, it is necessary to employ good. 
wave functions. Authors thank V. I. Ochkur for interest in the work 
and for PIECUBE IONS: Orig. art. has: © figures‘and 1 table and 15 
formulas. ; . a o a (02) 
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AUTHOR: Zeyger, 3. G.5 Fradkin, 5. Yo. 33 


ORG: St a State University im. A. A. Zhdanov (Leningradskiy gosudarstvennyy B 


universitet 


TITLE: Number of generating modes in solid-state optical quantum generators of 
moving and standing waves 25 


SOURCE: Fizika tverdogo tela, v. 8, no. 9, 1966, 2655-2659 
TOPIC TAGS: standing wave, quantum generator 


ABSTRACT: It has been shown earlier that the characteristic features of amplificati 

and generation substantially depend on the type of broadening of the amplification 
contour of the active medium. ‘The present article analyzes the manner in which the 

typ» of broadening affects the number of modes gonerating in a solid-state optical 
generator, It is shown that two modes with frequencies W4, “5 can generate if the 
frequency difference |w4 - w2\ is sufficiently large, |w1 - wo] > |4 -“2|o, 

that the ratio of limiting frequency intervals in the generator of a moving wave and 

dn the generator of a standing wave depends on the type of broadening of the amplifi- i 
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cation contour. Orig. art. has! 1 table and 5 formulas. 
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‘TITLE: Open asymmetric spherical resonators for adaeek Coaper presented at the 
Third All-Union Symposium on Wave Diffraction held in Tbilisi in September 1963] 


‘SOURCE: Optika i spektroskopiya, v. 20, no. 2, 1986, 316-323 
‘TOPIC TAGS: laser optics, resonator, laser theory 


‘ABSTRACT: The authors consider the symmetry properties of an integral equation for 
_an open optical resonator consisting of two ideal spherical mirrors (coefficient of 
reflection equal to unity) with a rectangular aperture. It is shown that the reso- 
nance frequencies and diffraction losses depend on only three combinations of five 
geometric parameters of the resonator: the mirror radii R; and Rj, the transverse 
-dimensions of the mirrors a, and a2, and the distance between the mirrors 22. An 
approximate analysis of the geometric optics of the system is used as a basis for 
_finding the fourth property of symmetry of the integral equation for the resonator, 
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L 17983-66 
“ACC NR: AP6007004 _ / 
dividing the g-space of the resonators into a region without diffraction losses and 


_ a region with high diffraction losses, and finding the eigenfunctions and frequency 
“spectrum for resonators in the region without diffraction losses. "The author is 


‘grateful to_V, S, Buldyrev for useful discussion of the results of this work.” Orig. — 
‘art. has: 3 figures, 14 formulas. [14] 
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AUTHCR: Kuryatov, V. N.3 Fradkin, BE. Ye. 
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‘TITLE: Effect of the resonator configuration on the emission power of a laser i 
“SOURCE: Optika i spektroskopiya, v. 20, no. 2, 1966, 324-326 A 
TOPIC TAGS: laser optics, gas laser, laser emission 


ABSTRACT: The authors study the effect which the shape and relative location of the 
mirrors in a gas laser have on the emission power.’ A helium-neon laser with exter- 
nal mirrors operating on a wavelength of 1.15 u-was used. The internal diameter of 
the cell was 15 mm and the length of the resonator could be changed from 89 to 300 
‘em by moving one of the mirrors. Three series of experiments were conducted. In 
the first series, the emission power was measured as a funetion of the distance be- 
tween the mirrors for a resonator with one plane and one spherical mirror in which 
a single maximum was observed at a distance between mirrors corresponding to the 
‘focal length. In the second series of experiments, two spherical mirrors were used 
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with differing radii of curvature: 2.021 m and 6.650 m. A single emission maximm 
was observed at a mirror distance of 1.37 m. In the third series, two spherical 
‘mirrors with identical radii of curvature were used and emission maxima were ob- 
Served at intermirror distances equal to the radius of curvature or to half the ra- 
dius of curvature. A wide maximum was also observed at approximately 0.7 times the 
radius: of curvature. The following factors are considered with regard to their ef- 
fect cn variation in the enission Power of the laser: 1. a change in diffraction 
losses; 2. a change in the Spectrum of the emission frequencies; 3. a-change in the - 
spatial distribution of the field within the resonator. "The authors are grateful to 
‘N, I, Kaliteyevskiy and M. P. Chayka for stimulating discussions." Orig. art. has: | 
‘2 figures, 2 formulas. - (14) 
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ACO NM APOO31903 SOURCE CODE: UR/0051/66/021/003/038 


AUTHOR: Zoygur, 8. G.; Fradkin, B. Ye, 
ORG: none 
| TITLE; Two-mode competition in a traveling-wave laser -+1/7 


| SOURCE: Optika i spektroskopiya, v. 21, no. 3, 1966, 386-390 

TOPIC TAGS: laser theory, traveling wave,laser, resonator mode ; PER TUR BA Ton) 

| THEORY : 

, ABSTRACT: The paper was presented at the First All-Union Symposium on Nonlinear 

'_ Optics, held in June 1965 in Minsk. Analysis of equations for two traveling waves 
in-an active medium (consisting of a system of atoms with a Gaussian velocity 
distribution) was done using methods of the theory of perturbations. Two special 
cases, uniform and nonuniform broadening, are discussed and expressions are derived 
for the frequency and relaxation times. Orig. art. has: 16 formlas. {YK} 
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Readers! letter exchange, Tekh.mol. 30 no.10:22~23 162, 
(MIRA 15:12) 


1. Kolkhoz imeni Tel'mana, Turkmsnskaya SSR (for Semenenko). 
(Technological innovatfons) 
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Mechanized development. Sov.foto 22 no.10:35 O '62. 
(MIRA 15:11) 
(Motion-picture photography—Developing and developers) 
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IOFFE, M. S., MAKOV, B, N,, BREZHNEV, B, G., FRADKIN, G. M, and MOROSOV, P.M. 


"An Ion Source for Stable Isotope Separation.” 


paper to be presented at 2nd UN Intl. ' 


Conf. on the 
Energy, Geneva, 1 - 13, Sept 58. peaceful uses of Atomic 
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Tashkentskaya konferentsiya po mirnomu ispol'zovaniyu atomnoy energli. Tashkent, 
1959 


Tezisy dokladov (Outlines of Reports of the Tashkent Conference on the Peaceful 
Uses of Atomic Energy) Tashkent, Izd-vo AN Uzbekskoy SSR, 1959. 229 p. 


2,000 copies printed. 


Sponsoring Agencies: Akademiya nauk Uzbekskoy SSR; Nauchno-tekhnicheskiy komitet 
Soveta Ministrov UzSSR. 


Resp. Ed. for this book: L.G. Gurvich; Ed. of Publishing House: I. G. Gaysinskaya; 
Tech. Ed.: V. P. Bartseva. 


PURPOSE: This book is intended for nuclear physicists and other members of the 
8efentific commmnity interested in recent progress in the peaceful uses of 
atomic energy. 


COVERAGE: This collection of abstracts of reports and papers read at the Tashkent 
Conference on the Peaceful Uses of Atomic Energy reports on research on a number 
of theoretical problems in nuclear and radiation physics, practical problems 
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Outlines of Reports of the ‘ashkent Conference (Cont. ) 80v/4586 


and methods in the Preparation of radioactive isotopes, and the application 
TY, Geology, agriculture, medicine, 

plant and animal biolo 

scientific research, 

authors and titles of 

Sessions" through "kad 

No personalities are There are no references. 


TABIE OF CONTENTS: 
Plenary Sessions 


{Arifov, U. A., Institut yadernoy fiziki AN UzSSR (Institute of Nuclear 
Physics AS Uzbekskaya SSR). Perspectives for the Development of Scien- 
tific Research at the Institute of Nuclear Physics AS Uzbek SSR] 


SSSR (Main Admin- 
Council of Ministers 
of the USSR). in the Sowiét Union] _ 


~Sard-2/23_ 
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GHABLEVSKIY, V.N.; KULISH, Ye.Yo.; MATYUSHINA, N.A,; POPOVA, @,L,; 
POTAPOV, S.P,; SAVITSKIY, P,S,; TERKKHOVA, V.N,; FRADKIN, @.M.; 


LABAZNOV, V.I., red.; VLASOVA, N.A., tekhn. red, 


CIsotopes, radintion sources, and radioactive materials: a 
catalog] Iszotopy, istochnilcdl izlucheniia 4 radioaktivnye 
materialy; katalog. ‘Sost. avtorskim kollektivom: V.N.Grablev- 
akii i dr. Moskva, Isd-vo Glav.uprav.po ispol'zovaniiu atomoi 
energii pri Sovete Ministrov SSSR, 1959. 269 v. (MIRA 12:12) 


1. Buesia (1923- U.S.S.R,) Glavnoye upravleniye po ispol'zova- 
niyu atomoy energii, 
(Radioactive substances) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413520019-6" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413520019-6 


Sonera gern eS TSS REEIES EAT ESEARET STEALER ES EE TU EP a a a 


» S. 
33081 
s/638/61/001 /000/003/056 
g. 1.4900 B102/B138 
AUTHORS: Kulish, Ye. Y@ey Fradkin, Go Me _ 
TITLE: Production of radioisotopes in the USSR 
SOURCE: Tashkentskaya konferentsiya po mirnomy ispol'zovaniyu 
atomnoy energii. Tashkent, 1959. Trudy. v. 1- Tashkent, 


1961, 34-46 


TEXT: The authors give a survey of the most important details of Soviet 
isotope production, which has greatly increased in the last few years. 
Standard TJ (TU) specifications have also been laid down for isotope 
production. During the last two years the production processes for 40 new 
isotopes and about 200 new labelled compounds have been developed. Most 
of the isotopes are produced as results of (n,y) reactions. High-purity 
radioisotopes are either obtained by irradiating high-purity stable 
isotopes or by choosing reactions in which the target is a different 
element from the isotope produced. The latter method has become ver 
popular since the fast reactor has been started up, as this made (seve 
(na) and (n,2n) reactions possible. New isotopes are also obtained from x 
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33081 
$/638/61 /001 /000/003/056 
Production of radioisotopes ... B102/B1 38 


the decay of isotopes produced by (n,y), by (T,n) and (1,2n) reactions and 
from uranium fission fragmenta 


(pn! 47, ce!?!, gr?° etc). They oan be separated in the pure state. The 
new labelled compounds include a large number of complex compounds such 
as glycerin, glyceric acid, and benzyl alcohol which are important in 
biochemistry, and pharmaceutical products labelled with ¢! Besides the 
conventional chemical methods of producing labelled compounds increasing 
use is made of the energy cf the recoil nuclei, and the method of 
isotope exchange is also employed. The activities and dimensions of the 


gu, co°?," s!?, py! 10 Ro28 | c144, pu), and cy?! preparations 


commercially produced since 1959 are tabulated, 95% of the annual 
consumption of 5109 curies consists of a-, B-, y- and n-emitters. 
tion of the latter, which have become important in mining and well 
drilling, has been particularly accelerated just recently. Besides Po-Be, 
Ra-Be gources are also used, which are produced with different dimensions 
and with certain maximum intensities between 1-104 and 3-107 n/sec. The 
pricesof the most important isotope preparations are given. To standardize 
activity measurements comparative measurements with standard apparatus K 
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Production of radioisotopes ... B1i02/B138 


are suggested. Of the short-lived isotopes (t1 7243 d) 52 different 
compounds of 42 isotopes are being produced at present. The most important 


are na‘4 , gi?! , 4? ou®4 | Br’, ay! 98 | giet. and p>? The starting 
materials are the chemically or analytically pure reagents. Special 
laboratories are needed to produce preparations of short-lived isotopes. 
A project for such a laboratory, produced by the Moskovakiy proyektnyy 
institut (Moscow Planning Institute), is obtained. There are 1 figure 
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